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[57] Abstract: 

PURPOSE: To improve the productivity of L-threonine or L- isoleucine, by culturing 
a microbial strain belonging to Corynebacterium genus, etc., in a medium and 
producing L-threonine or L-isoleucine in the medium. CONSTITUTION: L-threonine or 
L-isoleucine is produced and accumulated in a medium by culturing a microbial 
strain belonging to Corynebacterium genus or Brevibacterium genus having a 
recombinant DN A of a vector DNA and a DN A fragment carrying a genetic information 
participating in the synthesis of homoserine dehydrogenase and homoserine kinase of 
a microorganism belonging to Corynebacterium genus or Brevibacterium genus. The 
produced amino acid is separated from the culture product.COPYRIGHT: (C)1987, 
JPO&Japio 


[51] Int'l Class: C12P01308 C12N00120 C32N01500 C12P01306 

C12P01308C12R00115C12P01308C12R00113C12N00120C12R00115 
C12N00120 C12R001 13 C12P01306 C12R001 15 C12P01306 C12R001 13 



1 



© 2005 MicroPatent. LLC 



&m¥flrr'&1& (a) B562 - 232392 

©IntCl/ g&BlJffi-t ffflSSS^ 33*062^(1987) 10^123 

C 12 P 13/08 C-7236-4B 
C 12 N 1/20 7115-4B 
15/00 7115-4B 

C 12 P 13/06 C-7236- 4B*S$sf# *St# &M<7)& 7 (£l2jO 



®# PS61- 76298 

@tti SB 1861(1986) 4 H 2 B 

@3fe BJ % fg£ ^ «F - BTSm^M2-12-3 ^7£3^6 -401 

@3fc sb ^ * ± a BiBamteW2-i4~io 

@& m * R » ^ ffi!HJffiffi«**fi:5-40-ll 

@5s n * ra sa * «Rm«£SW236o-i7 



w ta * 

l.JfeHOSft 
(I) 3 9 * '< 7 7^ 9 $ * 01 * it 7 u t*/< ? r »; 

^ncatr y *r * k °r 

9 y*t-^O^iacH4 

A <b<Dfi&*.<*DN A 9 f 

9 0 A flit tctff W>*9 T 9 •> Aimc*-r 4 

ttttpCCl. pCC2. PCC4, pCCIl. 
pCE 5 1 , p C E 5 2 . p C E 5 3 . pCE 

5 4. pcbi o i *xa*nc>*t>m*2 n 



(3) sU'^f 'inl$fcliyi/k''^f 'J 
9 a JSC BIT 9 v? t K 

oyt-tfifJ:^**^ 9 y ± + ~ 

H4r&ae««*so dn akk*a<, 39* 

t* S 6 D N A Wfrr 26-5 C<h*fc»£ tifiHl 

D N A tcDfc&Xi* D N A^llftS^ 9 * /< 
7 r 7 9 A«ifclirutr/<;f 9 9 a I* C K 

-fefCDT / 8K?**3 - KtiDNA. 
G5) 583fiT*3n4t.*-k'jx+t-'tf<OTi 

7 «<EW*3 -KT5DNA. 
C7) 9 >' x^4St6ffi^^«t4 3 9 x 



-567- 



t K o y t - Hf H «fc 0 * * * 'J y * * - G>£ 
ffi£384t *iifctit8*fi 0 DN AWfr*^f 

fcii L - 4 v » 4 y^iiaasi?^, ttfc* 

L - 4 V o 4 > y<DSi^. 
(8) m 3 «<DD N ASftC*V^T* 

t k o y * - * <& 6 im* * * * 9 y * * - -e £ 
c; * * * 9 v + t-iff 3 - v + 6*-7y ' 

a* 6 o lasewt fci**n$0~8B*£t;. 



i-itfL-r/o^ -yy<DSiafet>5a]*nTir>s. 

TL-^u^iy^iiMlL-H y o «< y y * £ 
l 26 7 8 9 *>J:CH$R!BB6"D- 3 0 6 9 3)o 

T*itfc* (JSiTH Dlfef-i fc^-j ) *#frffl 
»i»/7^t KDNA ^RlTtia 'J f» 

L-^u*-yUJ:t;L-'f yo^ >vcD»atfc 
t>M*?nt^5 («R« 6 0 - 1 2 9 9 5). 

L-xu*-yiiJic;L--< y o 4 y 



1*fS)B3 62-232392 (2) 

■ST) - KT* J8£;L 

i*DNA^3 y * /< ^ f- 9 0 a n t it 7 u f /< 

s. &o°o*,*c/fi«iiiic*^T*r#'i l - * u 

*^y:fcJ:c/L-<< y o * -yy ©fifctftfcWT 

£ <D g 

y*«fcCfL-4 7«M yy^^s-rs^itico^ 
Til, ttaa®5£tt*»Bt*£n*:£iB!lftft* 

y*JctfL-<tf-/p<f f'/O^fittSSftHt 
It, T i / »©fc#S:ftttS:**T i / HOT 

- 1 9 0 8 7 ^#£88 54-32070 ttifCK 



a H^;f 9 9 Alif:liri/f/<7f 9 •> 

tCfiftitftr^^i KD N A* 3 9 r 9 

* 7 u b'x? 9 ? A»GBac*AT 

W^^titf SICl,fc # a 9 f- 9 * t>Mi 

- y **fcMl L - A J o A *s y^fiBBi: L T li > 
H Digest H - KfSiieT 

aHXSitfc^^^CDNABSM-i-^^-DN 



-568- 



1 



A£<Dffl£*t*DNA*«£T*=>9*>«??"J 
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«l*at;ft'J>*^J3**M i cafcLT 3 ot-e 
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N - /» * /w - N ' -iM-N-iUjy^T 
- > 4 0 0 P g /*\*£0 5 0 m M h U ■ 
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a U'<?f 'Jn • ^ * * i 7 ^ ATCC 
3 1 833. 3 U'*Hin-^-*»'J 
a A T CC I 3 8 6 8 . rwtf^^f 
5 7 ^7 7 ->^^ATCCI 3 8 6 9 * «fc 
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tfpChom UMMlpChora 1 0^»W 
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C«r*3-xlOO"g.(NH,)iSO. 20*. 
KH.PO, 0.5 g. K,HPO, 0.5 g . 
Ug SO, • 7 H.O 1 g . F e S 0« * 7 H,0 
I 0«t. Mn SO, -4-6 H,0 1 0 a* . *' 
* f v 1 0 0 m « * J: K«* A 2 0 g 
1 I c£*. p H7. 2 CflttLfcigfe) 5 
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ATCC3 1833/pChocol 
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A7CC3l833/pCbc»10 
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ATCC13868 
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J3) 


ATCC13868/pCho«l 
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P3 


ATCCl3868/pCbool0 
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0 


PI 


A7CCl3869/pChofll 


0. 3 


R 


ATCC13869/pCboalO 


1. 7 




■75n A7CC21475 


0 




ATCC2H75/pChool 


0. 4 




A7CC21475/pChoolO 


5. 2 



(5) pCh ora 1 *5lMipCh o n 1 0**A 

/^^nFERM P-7 I 60. ri/f 
AM 'in - 1 4067 if 

^r:^FERM BP-158 



pChonl^pChoml 0(D$S6Ht 

» 2 a 





aVMJtttl-ttfsn FERH P-7160 


I. 2 


PI FERH P-7160/pChoal 


2. 6 


m PERM P-7160/pChoolO 


5. 3 


*lH£/iM'jn-75n ATCC14067 


0 


ft ATCCW067/pCho»l 


0. 6 


B ATCC14067/pChoalO 


3. 7 


3^*m»j9A-?»fiH FERN BP-158 


0 


ft FERH BP-158/pChoai 


0. 9 


ft FERN BP-158/pChoolO 


4. 8 



(5) HDiiJltfHKffiafc^O^r^o-ivr 
S2DOSaa 1 5)ll58Btt^^3 



pCE54^^> KDN A 1m g 
EcoRI (MxlOOnM. 
MgClt 6(nil, N a C £ 5 0m M . P H 
7. 5) 2 0MCEcoR] <£«iS*t») * 
3»ttiSftlL. 3 7 6 0#fUi£EaU 70 

t-ei 5#R8i)oSLT££**±;*tf :n 

Cft*-/ATPtft*->TTP^$0J 5 

•;77^>^ (a«a*t«> *3*<4an;u 

3 7 3 OaMSGStK 7 Ottl 55)M 

— p C h o m ! ~f 5 x l V D N A 3 u g 
S m a t ffiSEft ( V >i * 1 OmM. 
KCi 2 OmM. M g C £ , 6 m M . p H 7. 5 ) 
JOMCSinal (SrSiaaS) * 3 »<4* 
iCfPvuD <5»aJ±»> * 1 m&fcAQ t, 
3 7 fe 6 0 5>KIR£3tffc. K£«!i**£. 
^ u 4- ^ 5 - • 7 o - - V ^ (3-/vKxy»; 
y jr . 9 # y n- t i982 > 1 6 4 

HCEtt* nTV>675£*B^T. 2.6*°^ 
2. 6 * o K^WOtflU. i8»rR«P 
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fcto u - 8 o c. i oarafcaiLfc©*. it 

IKfcSlK 2 0 P I ©E c o R I 8R£«K« 
ff£JE«!*fi£ 5mM ATP^SM 

««!££*© Ht***?* i KDNA^tDC 

ttfflBXP s t I t?«Br U T#a-xY» 
MX.frto'VnVrLtz&m. p C h o m 2 0 11 
pCh om 1 ©S a i ! 16*o^-^f>A9f 

Sfl©2. 6 *n-«-x<Dffltt*ir:/ 

p C h o m 2 0 IfcCOmt K 

DNAtffi^t, K 5 3**J;tfK 5 4**8 

s it fc * © te Mtt * * * h c t # st is * n . 
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H D* j:c/h Kfctt*. • j- 7 • 

'M*tixM-( ( J. Biocbei. ), 6fi. 311 
(1970). 71. 219 (1972) CRtt* tlX^ 

*#fc-ea3£LfctS8* K54tt<OpChom 
2 0 lipC h o m 1 fcUfcfttttPl 

flltc. K54tt©16fc©HD8tt**U K 
5 3*©P C h o m 2 0 fc5tt£»ftl* P C h o m 
1 K 5 3 »© 1 7 »© 
HKStt^Lfc. C©»**«p. S m a I* 
^PvuOlC^fcilH o *©««*- J: 
CH Di'J^aH Kitfe* Z tifit>* 
~> It* 

M H D* H KS*ite**£t/D N a«j»«- 
©ttSBfll 

pChom I J: tfp C h o m 2 Q •* 7 ? 
o y^*n* H D* H K 
tDN A«lllffr©£**E?>J*> y » X • 4 y 
. x y*-f *o v- I 0 1 *. 2 Q K. 1983 



*©*Sf&**3*C*T. 93^112 6 1 5 
tt£*U OttiSma I-PvuID NAlf^ 
©*SE?iIi^©4»K:flPtt-r 4 2o©*-;/v 

l-f^/7u-i (&S322 fr*fcX1557 
* T*J:t;»S1571*£Ja52497*T) lc#J5 



60 

CCCCGOTTOATArrAgATTrCATAAATArACTAAAAATCTTGAGAUl I T rTC CGOTTCAA 

120 

AACT AAAAAGtTGOGAAGOTOAATCOAA TTTCCGCGCT TTAAAGCAAAAATOAACAGC TT 

180 

CCTCTATAQTPCCTAC0TACCCTTTTT8T I T TCOACACATOTAOGOTGOC Cn AAAf AAAO 

240 

TAAf AGOACAACAACCCTCOACCCCOATTArTTTTCOAGAATCATOACCTCAGCATCTGC 

300 

CCCAAGCTTT AACCCCGGCAACCTCCCCOCTCAGCAOTCOGAATTGCCCTTTTAOOArTC 

3*0 

0GAACACTCGCCACTOAOOT(WTGC0TCT0A7CLACtnJA0TACGGTCUTG*ACTTGCOCAC 

f%m t*-«L«utW * ThrCluTrr0 1 yA wQ luL«uA I «H( ■ 

420 

CGCATTGOltXJCCCACTGGAGOTTCQTtKJCATTOCTGTTTCTOATATCTCAAAOCCACCT 
Arg 1 1 *6 1 rO I r«>r«L«uC I wV« lArpOl yM«AI«V a l S«tAm 1 1 •S # rlr«PraAr 9 

480 

GAA^OCOTniCACCTQAGCTGCTCACTOACG^OCrTTTOCACTCATC&AOCCCCAGOAT 
C I uO I yV« I A I «PraO I <X«UL*wThrO I «4WA I «P»»A I *L au I I «G I u*»oG 1 uAae 

940 

OTTCACATCGTCGTTCWjGTTATCOCCCGCATTCAGTACCCACOTGAOCf AGTTCTCCCA 
V. | A*p 1 1 .V.IV. )0ltiV« 1 1 1.01,01 r I ? •GluTyWVoAr-pOluV. IV«1L«wAI • 

600 

gctctoaaoqccsgcaaotctottq ttaccoccaa taacoct cttcttccacatcjctc t 

A I iUuLr»A 1 «0 1 y*.y l$*rVi I V* 1 l»vA I «A*»Lr«A I «C«wV« 1 A I •AapH 1 1 



4*0 

cctoaocttgctqatccaocgoaaoccocaaacottoacootacttccaccctgctott 

A I mQ 1 uLmA I *AwA I «A I «G I uA I «A I •AanVa I A*FL«uTy«-PtwG It* I «AU«i t 

720 

GCAGCCGCA* ttccao t gg ttgocccactgcot ccctccc tggctogcga tcaoatccao 

AlaGlrAU! I mProU* I V« I G 1 y«>roL^Ar^Ar-o5«rL*^ I *G1 jrAaoGlrt I I.Ctn 

780 

tctgtgatogocatcqttaacggcaccaccaacttcatcttooacgccatgcattccacc 

S»«» I tW tO 1 f 1 1 • V* I AwtO I rTHr TKr AwtPH* 1 1 *C*wA sM I *M« «A«»S«^ T>w» 

840 

GGCGCTGACTATGCAGATTCTt TGGCTOAGGCAACTCGTTTGCOTr ACGCCGaaGC TOA T 
C I r A I J r»- A 1 *A«p S«-t •tWk I «0 1 uA I • l>w A»- aL *v*Q I r T A I *0 1 «M 1 1 



900 

CCAAC1 gcacacctcgaacgccatgacgccgcatccaaccctgcaattt tggca tcca r c 

Pr^r*rAI«AmV*IGtuGlrHioAM»AI»AI«S«*-lrpAI«At»l l#L#o*t»S^-H. 
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960 

cctttccacacccctottacccccgatgatotgtactccgaacgtatcaccaacatcacc 

Al*iW1i«rSrAraV«IThrAt*A«pAw>VslTyrCy»GluClrt I a Sar Aan! ItStr 

1070 

OCTCCCQACATTGACGCAGCaCACCAGGCAOCCCACACCATCAAOTTG TTCGCCA TCTGT 
AtaAl lAwl laG luAt aAl aGlftGI «A I aGl yMIaThr 1 1 aLyaLauLawAI alfaCra 

■ 1080 

CACAAGT TCACC AACAACGAACGAAACTCCGCT ATTT CTCCTCCCDTGCACCCCACT CTA 
C1vi.rW^rhrA S nLr«C>vi0l7U>BS»rAUII«$«rAI«AreV»lHi»fVoTN-C*u 

1140 

TTACCTGTCTCCCACCCACTCOCOTCGOTAAACAAOTCCTTTAATGCAATCTTTOTTOAA 
L ««Pr oV« I Sw H i aPr oLawA 1 tWtfi I AMtLyaWPhtAM^ 1*11 aPh. V. JGIu 

1200 

GCACAACCACCTCOTCCCCTDATOTTCTACCCAAACCCTTGCAlKSTGGtCCCCAAACCGT 
At «G I uAt bAI aGl riW-oC*%rftotPh«ryr01 yAaftOlrCyaAroWArpAl aAsnOl y 

1260 

CTOCTCTCCTTGGCGaCC TCGTTGGAOCCCCACtiAAACAAGGTOCACCGTCGCCGCTDTC 
L •uL>vCr«CvuAI > Thr S*r-L*oC 1 t^foH i aG I uTT^ArgCyaTh^V* I A 1 aA I «Va I 

1320 

CACCIDACTCCMrCTACCCTAACCTGCCOATCDCTOATTTCOOTGAGACCACCACTCOTT 
GtnV« ISarProPralhrlavThrCyaArgSarlatjl )#$«> Val Ar oPrePreLatA/a I 

1390 

aCCACCTCO^O»TGGATCTGGAACATCOCOTGGCCOTTTTCCCTCAATTGGCTMJCCTCT 
Thr Thr Sar Thr Tr»fta t l> pL r» 1 1 «A I aTrpA I aPha TrpL auAa*Tr»lauA 1 *Cy » 

1440 

TCTCTCA<XAA6CAATCTCCCTCC0TAACAATCCGACACCAAOACCOCOATOATCATGCA 
S»rl -CraG 1 uWtVoCyi V» I Thr II aArpG InClwOI uArpAaoA— *Aa»AI a 

1300 

CCTCTCArCOTTGTCACfXACTCTCCGCTCOAATCTGATCTTTCCCGCACCGTTCAACTO 
Art*, awl laVtlVa I ThrMlaSafAl •LauGk»S«r>a*lauSarArgTTw-ValG\%A,*j 

1360 

C TOAAGGCT AAGCCTOTf OrTAAGGCAA TCAACA0TO7GATCCGCCTCGAAAG00ACTAA 
LcuLyaAl bL raProVa I ValLyaAlal ItAwtS^Vtl M«ArgL«vG1uArgA«p»»i 

1420 

T rTTACTOACArGGCAATTOAACTOAACGTCGGTCOTAAGGTTACCGTCACGOTACCTGGA 
Ha tA I • 1 1 aG I wLauAan Va I G I yAr oL y a V* I ThrVa I ThrV. IPraGly 

1690 

tcitctgcaaacctcggacctggctttgacactttaggtttggcactotcgatatacgac 

Sar StrAI aAanLauGI yPiroG 1 yPhaAapThrCa»A» I rU*uA1 «i.«oS*«-l I • Tyr A» P 

1740 

ACTOTCGAAOTGGAAArTATTCCATCTGGCTTGOAAOTGOAACTTmGGCOAAGGCCAA 
ThrV. ICIuV* I Olul la 1 1 aProSarGI yla«A?luVa1 OluVa IPhaGI yOlufll yGln 

1900 

GGAGAAGTCCC TCTTGATGGCTCCCACCTGOTGGTTAAAGC T ATTCOrOCTOGCCTOAAG 
0 1 yG t W U. I rroLawAaeG » r 5«H4t aCvOVal V» VLyaA UK •AroA* aGl ylauLya 
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GCACCTGACGCTGAAGTGCCTGGATTGCGAGIGGTGTGCCACAACAACATTCCGCAGTCT 
A I aA I aAapA 1 aG I uVa I ProC I yLavArgV • I «• I C yaH 1 aAaftAan 1 1 »p ro C 1 «S«r 

1970 

CCTG01CtTGOTTCClCTGC7DCAGCGGCGGTTCClCGTCTTCCAGCACCTA*TGGT7TO 
Ar «C I rC«vG I yS«-S«i- A I aA I aA I aA I a V. 1 A I *G I y V« I A I *A I *A 1*A w~G I yf_ m%t 



OCGGAfTnCCGCTCACTCAACAGCAGATTGTTCAGTTGTCCTCTGCCTTTGAAGGCCAC 
Al •AapPhaPr-oCawThrGlAGItiGlnl UValGlnLauSarSarA I aPtwG IuGI yHi» 

2040 

ccagataatmtocggcttctotgctgcccggacoagtggtgtcctggacaaatctgtct 

ProAaoA iaA I aA I aA I aSvrVa I LavAjtyGlyArgVa I V« > S*r l>i>Thr A»oL«\iS*r 

2100 

ArCGACGGCAAGAGCCAGCCACAGTATGCTGCTGTACCACTTGAGGTGCAGGATAATATT 
1 1 • A«pG lyLysS arG > rxProO 1 * T yr A I *A I • V» 1 ProLauG 1 u V» IGtrvA apAan 1 1 • 

2140 

CGTGCGACTGCGCTGGTTCCTAATTTCCACGCATCCACCGAAGCTGTGCGCCGAGTCCTT 
Ar pA I a ThrA I alauVa tproAartPhaHi a* 1 .SarThrGI uA I aVa I AroAroV* ILau 

2220 

CCAACTGAAGTCACTCACATCGArGCGCGATTCAACGTGTCCCGCOTTGCGGTGATGATC 
Pro ThrC I uVa I ThrH i a 11 pAapA 1 aArgPha Aan Va I Sar Ar oVa I A 1 »V« I M# t J I a 

2280 

GTTGCATTGCAGtAGCGTCCTGATC7GCT0TGGG>GOGTACTCtnGACC0>CTGCACCAfl 
Va I A I *L«mG 1 nG » #»Ar gPr oAm^auLawTrpG I uG I y Thr Ar eAa«Ar«LauHl »G 1 » 

2340 

CCTT A TCGTGCAGAAGTCT7GCCC0T tacctccgaa tgggt AAACCG tctgcgcaacco t 
ProT r r ArpA I aGl uVa lLavPr ©V» I TVWC t wTrpV • 1 AmiA^ «L»uAr«AanAr o 

2400 

ggct a tgcagcgt acctttccgg tgccggcccaaccgccat gotgctgttccac tgjgca 

Gl yfyr Al aA I a TyriauSarG I yAl aGl yPr«rhrA I alia tV. » LauSaf thrGl^ro 

2460 

ATTCCAGACAAGOTTTTGGAAOATGCTCOrGAGtCTGCCATTAAOGTGCTTGAGCTTGAO 
1 1 »Pr oAaaty aV* I LauG 1 vAapA 1 aArpG 1 vS#«-C I y 1 1 *L r »^* I LauG luLawG I u 

2320 

GrTGCGGGACCAGTCAAGGT TGAAGTTAACCAa^CTTAGGCCCAACAAGGAAGCCCCC TT 
V. I A t aG » rProV I Lr»V« I G t uVa > Aa*01 rvPro" 

2380 

coaatcaacaaggggcccttattactoagcaattattcgctgaacacgtgaaccttaca 



GOT GCCCGGCGCGTTGAGTGGTT T AG TTCCAGCTG 



pCb om 1 DNA l«<-^CH:ndniffl 
515ft ( * ') a 1 0 m M . M g C £ , 6 m M . 
NaCf 60mM.pH7. 5) 20tfCHind 

cnCft+->ATP. fH/CTP. 
f**vCTP, ft*fTTP**0.05nM 

^/ v l- <Sffl«*i»> 3 *(42D^. 3 7 r r 
3 0 5JMS«»x 7 0 t-C 1 5 5>MtoflLS^^ 

37t. 1 ^K5lS?t*f:c». Sl5«!^T^o - 
o -c-x<D»frr^«B tx 2 0 AtfCDH i n d Qlfl 

E c 0 R I «SlKtt2 0ifC£coRI^3$& 
SflDL. 3 7 tt 5 0 aSBSfcfc. 70trri5 

ATPifi*->TTPt«OJ 5m«i6/PC. 
XBBONA-ii'J/?-*! 5->*77^y vV 
^JSiaJQD^.. 3?tT'30»W5J5^, 70 



IfliOZM NaCI ^flDX. JblCSa f I 
3*^^^ali^ 3 7 CT l 8*B8£JS<? S 

^^ftT 1 2. 5 * L> 20 

rfOHi nd fHE£tf;tt£j£»L*:« 

N A WtR«-0«a*«^U, 5mM ATP 

1 5 ^rasjss-tffc,, miatRBic k 5 4 »<t>^ 
oFT'nuflfiu CO) ^- vsjs^^-ffl 
^rje?ti£»^ff n ■>"*<< ■> * * 1, 

y^iKDN A^ffJIE<D^a-ea«Lfe« 
pChom? li^^L^CL^y^xi KDNA 
liSafl 3. 6 * a^-^K^09 5©Hi nd 
I-Sa £| 2.5*t"<-^Rfr^tr;o- 

K 5 4(*<OpChom2 0«5l>ttpCh on 

2 I SW*<DH DtJ;i;HKjSft*-;t-r^' 
^■'MnUM< (J. Biochcn. ), 6g. 
311 (!970)i»*J:c c R« 71. 219 (1972) CHK* 
ntl>4^Srfi!SLfce3l, pChom2l« 
?Ttt:OHDftttllpChom20Ol 55>©1« 
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TWr. COCii^^ H DOxl^^K H H D 
$ 4 + <fc -5 IC, H Dilfc? «0t - 7 y • 

oMfe^ k yo±& iHD*&*<o* -7 y - g 
-r * • 7u-A<Dc^a««) cdi 2 o *« 

* - 7 v . y-f, y ^ . 7u-i©^it3 k> 

/cat ^ • n--y«a*<h 3^ 

LT«5. T»«A<*iiK^-C*6. DNAKfl 

?iJ*^KLfc ft HK88fea Kyi«©S t pliHD 
Off ifc 3 K y^^UPi. 

#5*C*i. H KOC3ta D N AR^Ii 4 HI 



% W <P M % 

7 u r 'J 0 AiUcltiSt^^tDx 

y*fe&s£iwB6-^f& H DfcJttfH K CD if fll 18 

t-*HXV7 ub r 9 0 AfflStt£* r it ^ L 

»10lipChonilOiSIPR»*Sa £ I, 
Pstl. £coRIi;j:c;BaraHI (DQIBrtt 
Hi ^OttfiXS^/TT. 7 ? x * FO^flK 
* o-c-* (Kb) t«*?tltP4o pChom 
I ©*^£aB#CDS*fe«;D N ABrfrJtCHD* 

SB 2 0 ti * pChomlii;;a-iy/^ 
n^ifJWA (102) tfl fo iifl 6* I 3! tJt s£ £ tt 
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38 4 a 

Hind lD 

IID : CCATTATTTT76CA|lMICAtfiACClCACCATLlJlCCCCAAfi.CTTIAA 
CC£C£GCAAGCTCCCGGC 

HK : TCACCCACTCTGCGCTGtAAl£l£ATClTTCCCGCACCGTTGAACIiL 
TGAA£J)CIAAG(X.TG.TT6 

I£AJi£AfilCGGAATT£I£CTTn 

GTGATGCGTCTGATGACC 
MetArsleuHetTnr 

TTAAGGCAA1XAACAilIGT£A.TCC££XTCGAAAj(i£GACTAATTTTAJJ£A 

CATG6CAATTGAACTG SlP 
XetAUMeGluLen 



£ 5 « 

GTTAACCAACCTTAGGCCCAACAAGCAAfiCCCCCTTf^^^ 
Val AsnGlnProStp 

ATTAGTGAGCAA 



i in 

(145/0) 
PsU 
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I2B 
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Hindi 
Kpnl 



Sa2X EcoRI 
1 I : 



Smar 

=4— 



EcoRV PstI FUJI 



Rod 

Kpnl I PstI BanE Rail Sa£I 



©int. a/ HJIJE9 /r^sss^ 

//(C 12 P 13/08 

C 12 R 1:15) 

(C 12 P 13/08 

C 12 R 1M3) 

(C 12 N 1/20 

C 12 R i:i5) 

(C 12 N 1/20 

C 12 R 1 : 13) 

(C 12 P 13/06 

C 12 R 1115) 

(C 12 P 13/06 

C 12 R I: 13) 
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